Introduction
During periods of starvation mammals rely on their endogenous energy stores for nutrition. The change in the source of energy from exogenous to endogenous supplies in response to starvation is accompanied by changes in metabolic pathways and blood hormone levels. For example, during starvation blood sugar levels fall and fat becomes the principal carbohydrate metabolite, and there are corresponding modifications in the levels of the glycaemic hormones. Under conditions of starvation 'stress' the secretion of adrenocorticotrophic hormone (ACTH) increases and the high ACTH levels in the blood stimulate the secretion of the adrenocorticoid hormones. With depletion of their endogenous fuel supplies animals lose weight.
During pregnancy a mammal has to supply not only its own needs but also those of the developing embryos. The needs of the embryo (or fetus) are greatest during the period of rapid growth shortly before parturition. It has been shown that maternal starvation at this stage of pregnancy causes metabolic changes in the mother similar to those that occur in non-pregnant animals but the changes occur more rapidly in the pregnant animal-a phenomenon termed 'accelerated starvation' (see review by Metzger & Freinkel, 1975 Early in the afternoon rats were anaesthetized in ether vapour, blood was collected from the dorsal aorta, and immediately centrifuged serum was prepared using the method described by Steele (1972) . Uterine horns were removed from pregnant rats and the embryos were dissected free from maternal tissue in Hanks solution.
Pregnant animals were fasted for various periods all terminating at 14:00 h on the 11th day of gestation (10^days p.c.). Water was freely available during the fasting.
Embryo culture. Embryos were cultured in rat serum in rotating glass bottles as described by New, Coppola & Terry (1973) .
Assays. Glucose levels in the serum were assayed using a commercial kit (No. 510, Sigma) for enzymic colorimetrie determination of glucose. The protein content of each embryo was determined by the colorimetrie method of Lowry, Rosebrough, Farr & Randall (1951) .
Experiments
(1) Short-term effects of maternal fasting. Pregnant and non-pregnant rats were weighed, isolated and given 200 ml water but no food. After 36, 24, 12, 6 or 0 h of fasting they were re-weighed and killed. Blood was collected and serum glucose values were determined. The remaining serum was frozen and used for in-vitro experiments (see Exp. 3).
The uterine horns were removed from the pregnant rats and each decidual swelling was examined; the number of degenerating embryos was recorded. XDther embryos were examined in detail; the somites were counted and the degree of axial rotation was noted as dorsally concave posture (U), dorsally convex (fetal) posture (C), or partly rotated (U-C). Any abnormalities were noted and the embryos were then analysed for protein content.
(2) Long-term effects of maternal fasting. Pregnant rats were fasted for 36, 24, 12, 6 or 0 h before 10^days, and were then given food ad libitum until they were killed at 15^days (14:00 h). 
Discussion
Previous work has shown that near-term pregnant rats and women show 'accelerated starvation' in response to periods of fasting (see Herrera, Knopp & Freinkel, 1969; Freinkel et al, 1972) . Such enhanced mobilization of body stores and conservation of essential metabolites probably serve to protect the fetus against temporary maternal food shortages. 'Accelerated starvation' responses have been observed as early as 16-22 weeks in women (Freinkel et al, 1972) and 14d ays in the rat (Scow, Chernick & Brinley, 1964) . In the rat the response becomes much more marked as gestation proceeds (Scow et al, 1964) .
The present results show that after fasting there are no differences between the rates of weight loss and the fall in serum glucose levels between pregnant rats in mid-gestation and virgin rats of similar size. The 'accelerated starvation' responses shown by animals in late gestation may not therefore be functional during mid-gestation when embryonic organogénesis is occurring.
A lack of adaptive change in the maternal metabolism during embryonic organogénesis probably reflects the relatively small nutritive demands of the developing embryos. In late gestation the 'accelerated starvation' response diminished considerably after hysterectomy and it was suggested that at least some aspects of the response could be induced by the fetal demand for glucose (Scow et al, 1964) .
During periods of fasting as maternal blood glucose levels fall and fatty acid levels rise, most of the maternal tissues begin to utilize fatty acid metabolism instead of glycolysis. Late stage fetuses apparently also modify their metabolic pathways to compensate for changes in the maternal metabolism (Girard et al, 1977) ; fasts of less than 48 h during the last few days of rat gestation do not affect fetal growth (Scow et al, 1964; Girard et al, 1977) . In contrast, during organogénesis in the rat, fasts of 12 h or longer have a deleterious effect on development. It may be that, at this stage, the embryonic metabolic pathways are not sufficiently developed to enable the embryo to change from glycolysis to fatty acid metabolism. Observations on rat embryos in vitro show that during early organogénesis the embryonic metabolism is characterized by high rates of anaerobic glycolysis (Embden-Meyerhof pathway) and low levels of NADPH oxidase activity (Shepard, Tanimura & Robkin, 1970 Rat embryos cultured in 'fasted' serum showed retardation of growth and differentiation compared with those cultured in 'fed' serum. However, when glucose was added to the 'fasted' serum the detrimental effect of fasted serum on embryonic development was very much reduced.
Since the same batch of serum was used in the 'fasted' serum culture and the culture in which 'fasted' serum was supplemented with glucose it was assumed that the hormone levels in both cultures were the same. The similarity of the growth of embryos in 'fed' serum and 'fasted' serum with added glucose indicates that low glucose levels, not abnormal hormone levels, are of paramount importance in the deleterious effect of 'fasted' serum on embryonic development in vitro.
